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^ «J*|-: 2004/5/6 



vflwj ^-Hfl^ (Anti-Freeze Protein, AFP)^: <>l-g-*H ^ ^^^-S. ^ ^ ^1 

§>cc| ^AHr}^ wj-^ofl ^ ^o]t}. ^- AFP* S^Rr ^r^^^r ^1 

^^Ml ^ ^flS^- ^wfl^^r ^l^g-^r^r. ^ ^flS^- €<S^I 




^ll, "^^^^r, 
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^2:^- ^r^^-^l 3l «j-^{Method for Preparation and Purification of 

Recombinant Proteins} 

£ la-c- JjM^ 5*^1 iflwj^-Hfl^ (Anti-Freeze Protein, AFP) JEE^r Cr 6 J=^r ^ 



^ 7l^-6-^^>» S^^fe S^H^B (AFPN) , 

£ lb^r ^^°\ 3'^1 vflwj^^ SE^ ^ S^Rr S 

^H^H (AFPC), 

5L 2a^ J£ la ^ £ lb^ i^r^ ^^-S- ^ 1121 AFPN ^ /? 

B1121AFPC^ -a-^^V M-b}-^^ 

£ 2b^ £. la SEfe £ lb^ ^^BS|Bt 5Hg-*Kr ^#^-§- ^ /i?D400AFPN 3l 
pRD400AFPC^| -fr^*} M^xfe S.-^£, 

c 3^ ■ufltij cq-wfl^^- ^^>^ -rr^} ?M|H7> ^B-l jP RD400AFPN 3\ P 

RD400AFPC* ^lltbJli /finding EcoRl^-S, ^^}<*l # 7"| "&]; ^4* ^W^fe (M, 1 

kb DNA ^1^1 1, HindlUQ EccRl^-S. /«D400AFPN ^^|; 2, Hindlll&r EcoRl 

iM)400AFPC ^Bi; efl^l 3, AFPN^l PCR 3l<?] 4, AFPC^l PCR 41"), 

£ 4^ cfuflal (GFP)-B-^7]-7> #5.^^ /M)400AFPN ^-1- .^ltbsi HindlUQ Eco 

RI o_S. ^^^H ^71^^*!: M-Bj-tfl^ (M, 1 kb DNA aflcl; sfl^l 1, HindillQ Eco 
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RI AS GFP -fr3L*># /M)400AFPN-GFP #5^*]^; 5)]<y. 2 , ^-<g AFP-GFP 

^ PCR #-§-) , 

S. 5^r J£<^ ^#*f|<M GFP^l ^^-^r A >^1 : °>^^ ^fl , Bfe 

-fr^U} J£<y *J#*H iflo|H GFP°11 ^*fl ^^-ir M-EWfe ^Ir^li, 

£ 6^ *S]£] , ^ <HX|^ ^^^"^ (transient transfected) ^#*IH*I ^ 

^€ AFP-GFP ^r^^^r SDS-& H 6 r 13 r °1 ^- #71 ^^"It ^sj- ^ 

(A^r ^7]^^ 3)1^€ 1:* M, 31 1, <>)^ ^fl^ ^ 

tifl^; 3)0] 2 , -B-^> Sl°^ i-fl GFP), 

£ 7^r "M-S-^^ *t^-=r AFP-GFP 7flS^- ^^-"i^ ^ ^ M-Ef^^r 

^ a>*1 (A^ SDS-#&] e '}3.^^>o]= ?£*\)x\ ^.7}^^ ^4 A>^1: M-^V^ *>?1 5 31^1 
1-o>a3^ ^flcq ^-ufl^ e^o] 2-^7.]^ ^#^11 ifl #^3. ^ 

el AFP-GFP, B^r A^ ^ M-^-*}^ ; efl^l l-<>>^ ^ti^l & 

wfl^ ^ efl^l 2-<£*m ^#^11 ^ IHS^H ^^-il^ ^r^-^-S. ^e] 

AFP-GFP) , 

£ 8^. wj^ o-^- o]-g-^- AFP-GFP ^flS^- ^r&l ^ *cMl# 

^4 (A^ SDS-*^o} 3 .^<5]-t 3 >o1^ ^_7)<^^ ^ M-^V^ p>^; 31<?1 
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*11 xfl ^r^s)^ ^^^$\-£r^r °)-%-~& ^J^-n-lM- °l-§-^M ^re-l AFP-GFP; 31 Si 

AFP-GFP, B^r $fl^ ^ a>^1: M-g-*}^ ^ ; 3] Si 1-^3^ ^ 31 



AFP-GFP) . 

£ 9^ Jl^-g-^* °l-§-^t AFP-GFP ^flaf- ^ ^ M-^^ ^ 

^ (A^r SDS-Ssl*>a.m 6 M°l^ ^ a>^I: M-^>^ ^ ; 31S1 l-<=>> 

^ 31 Si 2-250mM ^3.^^ ^1~§-^H ^ ^1^ AFP-GFP; 31 

Si 3-15% ^3.5.^" ^Hfr-g-^ (31^^)^: AFP-GFP; A^ 31 -I- 

^ ^oxj- a>^1: M-^}^ ti>5^ ; 31S1 1-^3^- ^-flfl^l ^r^€ ^ 31S1 2-250mM ^35.^ 

A>-g-*H AFP-GFP; 3|Sl 3-15% ^^-g-^C^-^-g-^)^: *>-8-«H & 
Bl ?§>fl€ AFP-GFP). 

£ 10^r 7]7lS o]-g-^- AFP-GFP ^S^" ^ ^ € 

^ ^4 (A^ SDS-#^*T-3.^o}T3l-olc ^oflAi ^7l^^*V ^if M-^}^ ^ ; 3] 

ol-g-^o^ w-sl AFP-GFP, B^ A^l 4fl^ ^ ^ M-^V^ ; 31 Si 1-°> A S 

^ ^-yfl^l ^ 31S1 2-^^]^ -^^^ ^#*)1 ^ U^^M ^^s^ 7l7li- <>l-g-^H 

^ AFP-GFP). 



S ^e] AFP-GFP; 31 Si 3-<H 
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<13> 



iLrf ^Ml^VTllfe (Anti-Freeze Protein, AFP)* ^l-g-^V^ ^13} <?> ; ^£- 



^ (biomass)^l tfl^^.7> 7HM5>7l ^ a]^^o.s ^TL 

ol-g-sl^^ ^jaj- ^e) -^l^^fe ^l^M^- 4^ 

(posttranslational modification) ^s)^ ^ 9X°1 

(Cabanes-Macheteau e£ a/., Glycobiolgy 9:365-372(1999)) , ^#*HH €*l 
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*i (inclusion body) ^ 



13 



a- §' 



<16> 



<17> 



tHr°i ^"^r a>^- 



<18> 



^ 80%7> 15°C ^1*1-^1 9l^. tfl^-g:^ ^ 



Til oi >| o] 



3X^= ^Slr^: ^l£^ ^fl^l^i ^^-^^^1 ^^^r ^H^^: 1 ^^ (anti-freeze 

proteins, AFPs)^: ^^^S. ^ ^ ■ x l^> 



$\9Xt)- (Yamashita et al . , Biosci. Biotechnol. Biochem. , 66(2) : 239-247, (2002)). 
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<19> oi^Ml*)^ l xflHj ^^-^^(anti-fj-eeze glycoproteins: AFGPs) ^ ^ 1 ^ 

^ i-TH (AFP)°1 , ^lic^lr 2^ ^ ^S^l 4 ^-ff-S- 

s\$XA (Tomczak et al . , Biophysical J., 82:874-881, (2002)). 

^ T=3rflfl^^l ^ 7fl IH}^ 33* ^3 tr 1 ^. 

afl^oil -g-^-A]^ AFP^l ^-#5)^ °1 M€ ^S^- 
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<24> rcj-ej-A-^ , ^ ^^0] iflwj cjwfl^ (Anti-Freeze Protein, AFP)# -S^^V^ ^Iff-fb 

<25> a. o] ^-^^r Tg^-g- tfftl^l ^J^lr -Trs31-£^°1— ?i^H^H 

(construct)* ^l^r^ 3] &T=h 

<27> Tg-^^| t^-s. ^-^^r T^Si^ ^^^-i: ^l^iLS. iJ-^^r^ ^ ll^-Sr -^#*fN ^1 

* 

afl^Hf til 5^. 

<29> -M. ifj-tg Ti[.s. S.^^- 7flS"^- ^^ll-lr tt^j S| 7)1 Ib^U}^ ^^^[Sl- ^-1-^1^) ^l^c}- 1 ^ 

<30> ^. ^Tg^l t}.g. ^-^^r ^flS^- <y:^s| 711 ^^S^r^ ^H^ift -^ir^llt- ^l^g-srfe 

<32> M. c}^- ^^711 ^l#^r ^>-3-7lS °l-§-^b ^HS^- 

^2^* ^11 ^*Hr 31 5^h 
<33> £L UM^S} tj-g- iHH £|*fl ^flS^- ^^^T ^l^}^ t-fl $X^. 
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<34> -M. gc r^s. s.^^- AFP* ^flS"^- ^r^^^l ^r^^l *V8-^l"fe- «<Hl-i: ^fl^^hfe ^1 

<35> ig^o] rfs. ^-^ ^ ^-7"|<q ^l^b ^ 

7}7$& TT#5fl^Bl-^^ S^xr ^W 13 -^ (AFP)» S^^Rr #^TT#5fl^ 

A ^<g^. 5.^}^ iflW^ (AFP) 3.^ ^il, ^ 4^ ^lttJL^ 

0]^-0^|^l TgB)^ a>o]e ^ iS^l ^i^S $Xt= TT#^^°1 

^ (construct)* afl^^h 

<g^. (AFP) 3.^ *\<£ ^ ^i^flS. ^^^I^ 5te tt^I^- 
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< 39 > App^. a. t£t$s>\ Aifl-^j- §e)^f#5|l_£_EM;^. £ us] AFP^ ^l^xj. 

<40> #^S) $^^f#3l_2.Bl-o-|c oj ^tKI^t y ^ 7l^^l -feU]^*}: ( i ) 

GC ^* 45-50%S 3>3., (ii) ^J^Rr ^S-S- (iii) °JH1: -B-a> ^ 

^ ^l^^j.^ ^H^)-. o]&)tt ^}#-^"^ ^1*1^: -rr^l*}-^ «B^-i: (translation rate)iir ^7> 
*m 'r SI 1 ^ (Kusnadi e£ a/., Biotechnol. 14:149-155(1998)). 5E*t, -fr^Tr^ 

yfl<f o] ^ ^i^-^o,]^ oJes^£ ^-§-^1 ^ ^H*i €^£H €*Kr ^ 

^ ^A>oi| ^sfl^t 7>^^r ^}<*|, SE^fe ^Bfl -fr3l*r ^ *\ 

A^OTnl ^ ^(ice crystals)^ tfl^b ^ *fl°1H # 

7)tb Tf#3l^M^- A ^o]l tfl-SH ^^Sl ^iflfe- ^fr# e)l in^-ol^ X]<£5L S. 

01^1^1 tf^ s)tflt!: tfl-§-s|£^- tifl<l-5>Jl, ^TiH*) ^^-^-S. 

-g- oj-g-£]-oc| yfl<gJg ^i*!^- ^4*b ^-r-^fl, 90%^1 «>^^->Hfe 95%^ 

^, 7H> i5}?\)^ 98%^1 #^-§: M-Bhflfe ^^bH^ ^^lM. 

<42> ^. ^^7>s.^: 7l^^ -^1- ^Bj^l AFP^r S^*r^ ^V^M ^#*IHH 

AFP# <>l-§-^ *l^l3^r 3^ ti >7} &rf. 
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zjS'Ml^ Atol, AZ»I ^ BamHl Q^^^-Sr 5.^M=K 

<45> M. 5£^h^H<*)1 X^lfe- 31*1 3.^^r TAA, TGA TAG°1 ^ , 7># H>^^|-7fl 

fe- TAG°ltf. 

<46> a. ^ ig^E^H^ 5' -AFP SL^ a^-21b|1s}^1 ^-^il- a\o]^- 

B|§ Aj-OlJEo]] -^S) ^)2fl ^<go|] oj^fl S xg5)^ ^b 1 ^^^ N-^T^l AFP7> ^^^Ml 

^rf (%V S 51 ia). i£*g <*j]5.Ai , 5'-^l# ms.'i ^ ^-AFP 3.^ 

<q c-^:^! AFP7> ^^1-711 €4 (^-S £ lb). 

<47> ^ 7H> W}^] ^-^^ofl #7l tt^^I^-^o] = ^^Ji^H*^- *| < 1^- 

^ ^^-8: 5l^Rr ^2 -a-^7> a^o] #oj:g ^ &r}-. # 7 1 ^ ^*£-§r =2^Kr ^ 
s jfr^} a^^- <£jl7> ^m tiV^*!: tcf-e}- ^^^4. ^l^, *H^7fl (-S-«M£>fl 

clH, ^) ^^HS -n-^^V, -B-^7.>, sfl^ -^-^7.1; (ofl: Bt 
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(7>-g-, 7)^r, ^s.) -R-^v, ^ih** w -fi-sw- Hi; ^ ^ 7 >. 




^ X|<£ £|5-g- ^htifl^ ^ -R-^XEGF, ^t§^ SE^ ^Ml, 



<49> rq-s. o^EflojJ #^^r ( i ) tt#sI|^- 0 1 — (ii 

) #7] ( i )£| Tf#Bll^H}o]^ fi^H^B^l ^1^51^ ^Ir^l^l^i RNA 



« tg^Al^lfe 55.S.B] ; §J (iii) ^-§-^l5L<*IH 3-8-«H #7l RNA ^7]-^ 3'-^^ ^ 

^7}X\?]^ 3 '-t3]-«fls.^. £-§-^Hr ^Ir^-g- ^» 711^-^. 



^-8- ^aoj -fr-g-W. 

<51> -S. ^^MH 14^^, ^#^1^1 -n-^7} 

5.*M3. w}o] ^ ^ (CaMV) 35S , ^^"Ml (nos) , szjZL-^H 

fi^oja wH&|^ 35S , ^7>3.sH<?l «H^# #^1+ <fe^- 

(ssRUBISCO)^l ^-fr^ ESE^I, # A>o]ig.^ H^-^i^HB <>1^5KM1 (TPI) £S 
6>e}-til ^-a] ^ <>Hl\i SiS£]U^BMWl (APRT) ^ ^-B^ ^1^- 

<52> t^4a|611 ^.^a^ -g-oV'^Hs^-^-S. ^^sM"^- ^^r^-S^ operably linked (SE.^ 

operatively linked)^ «ll , ^3HH *V3-3*r aH^. -^7}*] ^ 
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<53> iL ig-tg^) wf^ft ^-ig 6))<*f| rcf-s.ig, £L ^ofl ^^Kt I-B^HI^St* °>7l^l-^ 3*- 

(nos 3' end) (Bevan et al . , Nucleic Acids Research, 11(2) : 369-385(1983) ) , 5} 
^^7> I n -Fr^]-^ 3' ^ CaMV 35S B] tfl o] B| # i^tb 1 ^. 

<54> ^^S, ^"71 V\5J^\ £-7} (ofl: 5J| ^ p-g^HFS.^ )# ^ 

<55> M. ^rgc>)] Ttj-Hj?), lMS-§- ^#^1^1 *\}2i^ 3.7\] ^ ^ 

^ ^#*fl (transient transfected plant) ^ ^4*^1 
(transgenic plant). 

<56> ^ -g-c>| -C0 A ]^ ^#^1"^ ^2fl ^-^7l-7> £<9 ^ ^Ir^S*) S.^ 
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*j)ofl*l ^Bfl -B-^>^ ^wl^-^-S. ^f^r ^*IH ^IMt (integration)^ ^f^r 

^ -B-3l tfl-g-# (genetic repertoire)^ sH , ^ Afltflofl o>^§^o.S ?!t€4. 
<57> tc|-s|-A-1 , a <£e)H i4^, ^ (a) %7] ^1-^4- 

<58> t^s. o^Bfloj) rcj-s.ig, a. ^7}% HHN ^ ^12:^1 ^|l-^:^-§- 

» ^a]^o.s ^r^Vfe 13*1 3 ^#^11* afl^^j-. 

<59> ^ <^Bfl6)] rcl-STg, a- t£t^ (a) #7l ^##^-g- 

4IS 51^^ #3]; (b) #7] ^]t4i1 5L^<>1 x) ^Jf* 3^*Hr ^1; 

<60> ^- tg^S] ^t4£5] ^A]^ ^^^"^^ ^ 

-Ma]^ ^ (Rainer Fisher et al . , Biotechnol. Appl . Biochem. , 

30:113-116(1999)). ^#<^H<i| ^-^7> ^€ ^ ^^i^H «1 

ai^^s. rfl^s_ ^-*H] <£X\ x}#^6)1a^) ^=-^ ^Nq^ 7]^- ^^-» 5*- 
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534 



<62> -B-^^} tfl^ Al]Xh§- ^^1 ^ll^^M)]* 4|^}7l *H tt 

7l^oi}- <£*^ ^A}^til ^^^^-S^l, Al^VoZ}- ^Sj; 

-n-^^>7> ^-^^ -Sl^H ^^Hr ^I^Ul^)- (chromosomal positional effect) 

* 4Bfi|b 31, °l&|*r Jl3|-» ^ $>M ^sfl -fr^r^ Jl^ ^ 

* 

(naked) DNA* SJ^H SfJ-sM £^r^ (particle bombardment) 

^ (Christou, P., Trends Plant Sci . 1:423-431(1996)), ^^f- (vacuum infiltration) ^ 

efM^ (agroinfiltration) (Kapila et al., /Van* 5c/., 122:101-108(1996)), ^ ^ 



hVo]^^ °l-8-^-fe (viral vectors) (Scholthof, H. et al., 



Rev. Phytopathol. 34:299-323(1996)). 
<64> o]s. x\] 7}^1 ^^^^ 4 0 o^H, ^pi^] ^ DNA ^-f<^l 

^ <gti>^ ^£1:^1 ^ -^-^7}7> £^5]^ ^a># DNA7} ^^5] «q t^H J£ 
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*L*}* if^fe T-DNA7> ^ 7>^1 Afl-g- «| i4H £«3€4-. 

o] wj-T^ gr^- 5.<Q& T-DNA7> ^HMIi^l ^*HS. ^th^M ^S)^ y A°} 

^ iflofl =-^3} 0.5. S-Tfl^ ^ -^-^7}^ <|M1£) #^ M-BKfl 

<66> zl^jl «>o]e^ta|E^ o]-g-*l ti}o]^^ Aj# -rr^7} (viral plant 

pathogene)^ <qej| -fr^*}* 7j-^ H££E^ 2^ ^5L-I=- 3Hr 3 . 

c^efl -B-^7^># 7fl2:^- BM^i ^ til- ^#<*H -fr^Hr 

H}ol&li 3zf^ ^ofl JH J-§-S ^1 ^€ ^ ^ ^^>7fl 

^r}-. T3>o]5.^ a}^--^ ^.fo]]^ ^X]--^ ^^^o) 3.7] 7> 30 kDa ^}-& 

fr^H^ {Agrobacterium tumefaciens)-^]^ n8\tf a]^^ o]-g-*k}. 

<69> -#7]^ ^^l^^l ^ ^ ^7}SJfBl 4r2fl€ <*M^T S^S. 
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<70> £^^r Ti Ir&r^l^* i^g}^ o}ZL5-W]-B|| ^ -g- ^-^ ^1 o] 

7}^]JL -M^l^cf (Depicker, A. et al . , In Genetic Engineering of Plants, Plenum Press, 
New York (1983)). Jit* «r^^m, pBinl9, pRD400, pRD320 ^ pHS737^ ^ *r°l^ 
^jE-j a]^^o] o]-g-sir}- (An et al., "Binary vectors" In Plant Gene Res. Manual, Martinus 
Nijhoff Publisher, New York(1986); Jain, et al., Biochem. Soc. Trans. 28:958-961(2000)) 



<7i> ^ ^sM^^il ^ Si -fr^ £^^r 

sflo]^^o| ufl^^. ojo) ^Jf (infiltration)^^ i^^r 1 *- 

<72> ^-71 ^ Hf^^ ^L^* °]&& ^ ^>7l» Wj-^^-S. ^^11 ^ &r}. 

^sIM^Sl ufl^ofl Al^> 3-g-^rt*. o]6\ m}^7\) 



^ ^- 7 ] oi-g- ot 22 0 C°1H ^ 16 ^"S^i «HH Ji^H 1 * . ^^M , 



<73> ^3*), ^A]-7l# ^-^m 9} <H -g^Hfe- ^-r*. -^€-^1 ^ 

^^^1 oVzLS^l^-g- ^-^s)lol^^o| flfl<#^g- ^*}7]% o}^}<^ ^<^}JL, o) ^ 
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l^O^t}-. -^-^x> S^^l i2jlS^E] DNA ^l-g-^M, 

^. a]c1 ^] a]^}ce] £^ <^^f# ^-^^r ^ (Maniatis e£ a/., Molecular 

Cloning, A Laboratory Manual , Cold Spring Harbor Laboratory, Cold Spring Harbor, 
N.Y.C1989)). &*A, -fr^r ^ A l ^^Hl ^tffS^4°M -fr^M ^ 

o]]^ -R-^^>7> H S^l^l X-gluc (5-Bromo-4-Chloro-3-Indole-J3 

-D-Glucuronic Acid) ^ 7^ -§-^<=fl -^-^ 
JE^ ^-^"g- (Jefferson, Plant Mol . Biol. Rep., 5:387(1987)). 

<76> £L uh^cq i#Tg6\} rc^ig, ^Xj^ ^S^ll* °"|-§-th^-^ ^7] #<>(| «1 

^. ^ olt]-. ^d)} $X°]*\, ^ ^7)H>| f^-^AS ^-g-£|fe ^^1^ 

(solubility fractionation), ^XH^l ^ ^r^H^ SL^rS^-^ (3 

°l-§-€ 4 s SUB, ^§-#3-° 5.^ #7"|-?!r Site ^l-g-^l-^ ^l^l ^r}. 



o(| ^ AFP# °l-g-^H, ^ofl 3-g-<!rM ^^-^ i^sfl ^l^Kn -M^l 
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<79> 



<80> (i) <&&o] ^.^s] ^-g- e>]-g-^ £fl*£ ^e] ^ 



<81> 



AFP-GFP -^-^x} GFP-AFP -B-^»7> ^tS^ll ^*HJl;5i 



^^ofl (6jj : ^ 3 _s,^ > Hepes, MgCl 2 ^ DTT)# 3i7>«M ?>r}-. 

€-9^1 # ^ tf^-i: 4 ^-714. °1 -8-*f)€ "t-B- 

^ ^7>«><^ ^Ir^^igA^ ,<fl5.-g-6flvflcq AFP-GFP (S£^ GFP-AFP 



<82> (2) ^-fHH: °l-§-^ tf)^ ^nfl^ ^ ^ 

< 83 > AFP-GFP -fi-3l*> (S^ GFP-AFP -fr*L*|-)7> ^t^^i ^-*HJl4i ^^1^-^- 

(Cold-bath)S (Super cooling) ^7> € ffl7>*l Ht£hg- -fj- 

_&_.$_H.3Hr $3, 7]i4 ^-fr- -^-Bf|^l ttS-S-M-^ a 1 ^ ?fl {Pseudomonas 

syringae) 5^)* ^7>tb * -g-^^ 2/3^5.^ ^^1^1 *§^€ *fl?r*l o.S 

JH^l-cc] ^i^onvflo| AFP-GFP (SE^- GFP-AFP ^ tt^ 5 ^^ 

^ cj.^. t ^ai«.^^c^ =^W. AFP-GFP (5£^ .GFP-AFP ^-^H ^ 
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<84> (3) JL^-g-^ °l-g-tb tfl^ ^-^ g ^1 

< 85 > AFP-GFP ^-^} (SE^ GFP-AFP -n-^^»7> £<S^ ^Ir^^Hl ^flU^ ^ tMI""?}- 

Tfl ^ 5a^, 5%-50%^i^. ^HM* ^43^^!: ^ W^-i: #1«H 

4 -£-71 3. ^^1^. ol -§-*fl^ AflaL-g-^H ij-o] oi^ -§-71* 7-1^1^ (Cold-bath)S. ^7} ^ 
*fl -g-^fl^Sl 2/3^^ "ii^l^ 0 l ^€ tffl^l ^l^jlS irn^H ^1^-g-^tfl^l AFP-GFP 
^r^^ (JEtt GFP-AFP ^r^^)^ ^-§- ^<H ^ ^-^S.^ €^^-sl*>^ ^ 

^S-^-cf. AFP-GFP (i&^r GFP-AFP ^^^)°1 ^^NL "gw ^^9* <?1^:€^ 



<86> (4) 7l 7l# ^1-g-^r tfl^ #^11 ^ ^ 

< 87 > AFP-GFP -B-^^} (5&^ GFP-AFP -n-^i^})7> ^#^^^1 ^-sflJli 

-cfl^. i^c*] ^ 7 ]°\ -g-7Hl ^ ^l -g-<2«^ 2/3^ ^^^°1 

^-7]^] Jf<>| ^-^*>^ °1^1^ ^-^-i: ^ ^l7l*V^. AFP-GFP 

(^fe GFP-AFP ^r^) 0 ! 1F*Me1 <£^- °l^M^-g-<21 ^ -§- 

^^f^h £ «>^^r ^S^H ^7l <£^- ^llS7l7l^ ^ 

2:^^ ^ 7-1^^1171^ ^ S«>7l^-ol ^-3}"^. 7171^14. 
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<88> ^Efl 51^ -fr^r^r ^]2i^}7} ^ «o V ^^ ^ 

5fl ^H^it t^^AS IhS^rfe ^^^^r °1 -g-*>^ ^°]^\r. 

<89> 4^1, «3NN ^^S, ^ *^^r (a) -g- #^^| J A 

#^]i<*fl S^Kr ^r^l; (b) ^it^Rr #31; ^ (c) #7l 

ll^T ^ 5] 7fl U^}^ ^^^^T *flS^* *ll^^h 

of ^ £| 7f| ^HS^r^ ^^^i* ^!lr^l# *)1 ^"^t^. 

oi> .H. cf^ <#bJH1 tc)-^Tg, (a) ^ Aj^iir^-g- ^b)# ^-g-^lS^l 

rroj^ C}.^; ( b ) tg^^ Al^i^ ^"sKr #31 J (c) #7l ^^^^ ^t^H^ 

E) *1]^M^ T^^Rr #31; ^ (d) #7l -iH^l^Jf 

E^ #*fl^ ^-^Kr #31* £f*}^ ^ ^l^^-i: 

<92> ifHH &<H*1, xj^-^i^) ^^^i$^r #<£I3H 1HH ^-^f 

^ o]^ ^71^1^- (Neumann et al . , EMBO J., 1:841(1982) ^ Saul, M. et 

al., ^./art Molecular Biology Manual, Vol. Al, Kluwer Academic Publishers, Dordrecht 
(1988)), <£*W ^ (Yang et al., Proc. Natl. Acad. Sci . , 87:9568-9572(1990) ^ 
Christou, Trends Plant Sci. 1:423-431(1996)) ^ o>zLS.«>^&|^-^7fl ^^^«r (^ltf^ 
^ *ll 5,004,863, 5,349,124 ^ 5,416,011 :£)-§: £^H&x}. °1 oK^^^^-'fl 
7fl D^^l 7H> ^B^^t}-. El ^--TJfl 7fl ^gll^^hS: 9i#^ ZL 
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fe- -i-ejsX^HB. -uflAj -ft-;*!*} ^ vjl^.n>o]Ai i^iH^ffl^ ^o]-^] (nptll) 5L*r 

^ Si^r (Bhojwani ez 1 a/., /Van* Culture: Theory and Practice, 

Elsevier Science, New York, (1983); ^ Lindsey, Ed., Plant Tissue Culture Manual , Kluwer 
Academic Publishers, Dordrecht, The Netherlands, (1991)). D^^Mr ^ 

5,004,863, 5,349,124 ^ 5,416,011 £.) . 
<95> ^-ag, -a ^^l-s.^. Alfl-tt ^#*fl (°J|: *eNfl, ^ ^ -fr*H)» 7fl^> 

^ ^L^^.^tq._ olej^ * 0 V^ PCT/KR02/01461 , PCT/KR02/01462 ^ PCT/KR02/ 01463^1 7flA]£l 

^ ^-7] £ ^Afl*H ^"^^4. 

<96> T^tr <*|#3M ^-g^l^, «>^-Sr7|lfe TfkUft, 
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tx\ t wj-^-zj ^|-7)1^ o>nS.^-BJl ^t^H^^ {Agrobacteriwn tumefaciens)-^} 0 } 1 ^^ 

iSjB) A]^^^ o]-g--gr)-c^ -M^l^rf . 

^tl-tt tifl^l* ^l^V^ t/faS *H*1 ^1^4. -Mli^ ^ 

(Depicker er al . , Plant cell transformation by Agrobacterium pi asm ids. In Genetic 
Engineering of Plants, Plenum Press, New York (1983)). 
<99> jar}- b]-;si ^Tfl^, P Binl9, pRD400 ^ pRD3202l- ^ «r°l^i^l ^ °1 °l-§-^ 

i^r (An er a/., Binary vectors" In Plant Gene Res. Manual, Martinus Nijhoff Publisher, 
New York(1986)). £ #^<*ll bHM^ (i) ^S°fH ^*Kr (ii) 

5i£B)o|l ^^^.S. <g^€ -fr^>; ^ (iii) S^ 0 }^ 1 ^ ^-i^-i- 

tt^f. ^i^^-^-S., #7l 5S) e)-o>^l ^ ■^^■^-S^^V^lD-l- 3 

tg^}^ -B-^^>1- ^7}2]AS ^yVfVtq-. H>olui&) ^E-H £££B|S1 <fe CaMV 35S 

£S£B], 1 s £2.^ , 2 ESEE] ^ t^r^l ^L-Efo>^] ( nos ) ESfi^t i^Kr, °} 6 \) tr^ 

^ U^l^ ^^ti Sf^^r o]ofl oj-ZLS^N^-ff- ^# 

61-25 




QA- 2004/5/6 



=M, ^s}-* -^^-^^-S o>7l^. 3^^°.^, ^ tifl^HH ^^HS 41 

<102> ^d\) xrj-5}- ^^^^ ^4#^r ^ ^ 

^rf. «^]» ^^H^L^^L <^^r DNA °l-g-^M , PCR* -M^l*> 

^ xl^-ofl Aj-og^ ^ -^-^^>7> *r 5^. ^j^ilS, b=.& Hife 

>(Tg m.^.^^. ^A]*>o^ ^ ^ ^sl; <^Jf|§. ^-o]^- ^ SX^ (Maniatis et al. , Molecular 

Cloning, A Laboratory Manual , Cold Spring Harbor Laboratory, Cold Spring Harbor, 
N.Y.C1989)). 

<103> ^^^sNH-*! ^ll^r ^^^St (°fl: * 7 1> Si, 

<104> M. ^T^o) cj-S- ^Bflofl TE|-S.t£I , Tg^l^r ^-§"^1 # i^}^ AFP^l n 3 "^ 

^ AFP!- ^2:^- ^€^1 A>-g-«>fe « 0 >^^r ^fl^tr^ (a) ^ ^ 

€ £ AFP°1 *fl2^- ^-S^^ ^X|7|^ ^1; ^ (b) <%7] 

<105> t£^<3] f}^^ t^^MH 1 4^ 1 S, ^-7] AFP^ ^\^r, ^r^ 0 ) SEfe ^ff-^fBl ^-Bfl^ 

^o]rf (^-2-: USP 6,096,867 ^ WO 99/00493). 



61-26 



10, 




17691 



^ 2004/5/6 



<106> 



i£x£o) T3}^tt t^^H 4=-^, 7$[2^t 3r2H ^H-^fe #7l AFPfe AFP 



O) ^ o-j-Til^x}; o>i^eJ- AFP ^ul^AV A| 



1*. 



<107> 



A. 



<108> 



<109> 



£L Uj-T^o] T 2 "^^ 4^^, ^7l jfe^ ^^ll^r £^-5}fe 

<gj- rjiafl^^ ^r^^l-^ *§*l 5£fe ^^^Wl^ ^12: ^1^^ 

^ ^.3. tb^: (a) ^ ^^H* 3.^^>fe 5' 5£fe 3' tJr^cH 

(AFP) JL #7] ^ 53-^ ^1 3? ^ A >°H — 

S-Bflo^l ^^h «-^7> ^H^H* S^-sVfe 4|S^>fe (b) ^"71 



<^Kr ^1; ^ (c) ^» -ti^Kr ^7)1. 



<110> 
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^ jg-sfl ^^1! ^ ^l-^-^, °H1 tfltb ^H^l tt J-^^r Sambrook et al . , Molecular Cloning, 
A Laboratory Manual , Cold Spring Harbor Laboratory Press(200lHl 7flX|£M on o.^ , o] 

*l£r ^"^^^r. 

^ ^5. ^ 4lf ^HrS. *H ^#11 $Jl^. ^l* 

^ oi^. s^iEl (<i^tfl, PL ^1S2.£], ^ , lac , rac , 

T7 sfl^ 7flAl-l- ^ sf 0 l^-# ^ 31 ^A>/^)S. ^ Ai^-g; S^Kr 

33 oj ojtiV^olc)-. 45.^ col i HB101, BL21, DH5a^)7> 

coli H^S.^ ^S^l ^ ^.3)^10]^] Jf£| (Yanofsky, C, /. Bacteriol., 

158:1018-1024(1984)) nJS\H (p^HS-S-B] , Herskowitz, I. and 

Hagen, D. , Ann. Rev. Genet., 14 : 399-445 ( 1980 )) 7> ^S.^ <>l-g-€ ^ ^Hr*fl 

(4flp/. Environ. Microbiol. 64:3932-3938(1998); Mol. Gen. Genet. 250:734-741(1996)) iE^ 
a) A-| ^ 7>^tb <H tt 1^: H^-S-Bl ej-JE. S^^S. °l-g-€ ^ ^ 

^bfl o]-g-^ ^ ^| E ^ ^y^H^ ^ A}-g-s]^ #5^*1 JEL (cfl: pSClOl, pGV1106, 

PACYC177, Col El, pKT230, pME290, pBR322, pUC8/9, pUC6, pBD9, pHC79, pIJ61, pLAFRl , 
pHV14, pGEX a] ejs, P ET a]^s % P UC19 , 4*1 Xgt4- A.B, A, -Charon , AAzl ^ 

M13 1-) SE^r y>o]^i (6j): SV40 ^)# ^€ *r $14- 
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SV40 HSS-B], AT-ol^^^o]^ 5i£El ^ HSV4 ^HSSBl)7> <>l-g-€ 4^ 9X^, 

^ ^cHi^si- 4<i-ir ^m^s. ^4. ^- ^ ^1 

YIp5, YCpl9 ^ ^ 4 3 t.^4 h}o-|s]^7> &4. 

^ tfl^ -£-441- i-^M, ^ ^4^, 3144°l4l, 4*11 4 ^H, q 

*}7> ^31, 4^444^ 4-§"4 ^f4* ^B^H <^444 444°14 xflAj 4444 $X 

4- 

<ii5> .g. uh^o] ajE-l# tb^sl^ ^.5. #3.4 ^ ^14^1 *r ^f^T M]S.^ 4<£! 

^44^ 44^!: ^r^r ^1^£ °l-g-* 4 1 &-^-4, ^tfl, ^ col i JM109, BL21, 
coJiBSl, W//LE392, a>/i B, coli X 1776, co// W3110, 4^*1^ 4H 1 iel 

^, «>^&1^ #444^4 ^ H^5L ^3-^ ^4^4-5", ^1444 p]- 

a/|^A ^ tq-^ <p££i4i ^4 ^ 445-4 -3-^ $14. 

<116> g- ^tg^l ti|B|-l- *m Af|3.ofl ^^^^171^ ^-^4^ ^1^34, 

(5acc/?ara7?rce cerevisiae), ^ M]£- ^ 4^ *H3£ (444, CHO (Chinese hamster 

ovary), W138, BHK, COS-7, 293, HepG2, 3T3, RIN ^ MDCK Afla^) -f^l °1-§-€ ^ &4. 
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<117> ' ^- ^ 45. iflS. ^^Hr *o Vl ^, ^ ^57> ^ Afliol ^-f , 

CaCl 2 ^ (Cohen, S.N. et al., Proc. Jfe*/. ^cac. 5c/. #S4, 9:2110-2114(1973)), *M-* 
^ (Cohen, S.N. et al., Proc. Natl. Acac. Sci. USA, 9:2110-2114(1973); % Hanahan, D., 
/. Mol. Biol., 166:557-580(1983)) ^ $.7} ^ ^ (Dower, W.J. et al . , Nucleic. Acids 
Res., 16:6127-6145(1988)) ^1 ^«fl *r ®A. HL*b, ^ ^ ^5°J 

<*fl^r, (Capecchi, M.R. , Cell, 22:479(1980)), S.^} °1 H (Graham, 

F.L. et al., Virology, 52:456(1973)), $.7] (Neumann, E. et al., EMBO J . , 

1:841(1982)), e|S.#-^7fl (Wong, T.K. et al., Gene, 10:87(1980)), DEAE-^H 

Q (Gopal, Mol. Cell Biol., 5:1188-1190(1985)), ^ -rr^A ^V^-^iB (Yang et 

al., /free. A&f/. ^fcarf. Sci., 87:9568-9572(1990)) ^1 ^1 «fl ^» ^ 4i ^S. ^<3^r 

(phenotype)^ o]-8-"&H, -8-*l*WI ^a]% ^ «=fl^tfl, -^7] #3|S*l7} ^ ^3*11 
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<120> ^a] <*|] : AFP ^r^^-^l ^Ifl" -rr^H tH3 

<121> ^<£o} App ^-<a^>7l] 427^ (^-S: ^ ID* -y-^Sl-^^S, 

o} AFP-H i2^Kr tt^-^^-^o]^. a^s^ 4=711, ^ ^S^Kr ^ y A$\ TT 

#£ll^B}-o]c A|<f,g- r^ol^r}. Alfl- ^-^T-^l 4^}^] 71^, GC ^"^-i: 45-50% 

^ ^o]c}-. oj^Tll ^]*KI^eI Tre-sl]-$-^t- 0 l— A i^^cr Plant Biotechnology Institute Ol^} 
"PBI"S a^l), National Research Centre (SK, ^fli-f^WH £-5. t^^rS^r. 

AFP s^Hr DNA^ >H1^ ^ l 7|7fl5q<>| 



<122> >gX)6j| i: AFP* i^l-c- DNA 1H! 

<123> ^r^^ ^fl-S- -^1 "Sr AFP, ^r^# H^- 1 ?! ll 1 ^: ^-rl (Thrombin sensitive 

site), -fr^r^ #S^^r TgBlS- a>o]e (multiple cloning site) ^ 

^ (stop codon)S ^€ tt#511^ 0 1^ 4*Kl*rS$i=r. =^ AV^lH^ 

TGA #^^f^7> ^rf (%>a: ^ *fl 2 7.-^- Nco I + AFP type I + 

Enterokinase + cloning site(Xbal+Bam HI) + TAG + BgllW 5'-CC ATGGCTCT AGAGGATCCC 
CTCGTTCCAC GAGGATCTAT GGATGCTCCA GCTAAAGCAG CAGCAAAAAC AGCTGCAGAT GCAAAAGCTG CTGCTGCTAA 
AACTGCAGCA GATGCATTAG CTGCTGCTAA TAAAACTGCA GCAGCTGCTA AAGCAGCTGC AAAA TAGA TCT- 3 * , 
AFPN) . °1^7ll tl^Kl^l Tf#sn^.B)-ol^ PBI, National Research Centre (SK, 

sj-^AS. t^^i=r. 
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« 

^ (Thrombin sensitive site), 31 *H* ^^r AFP ^ (stop codon)3. 

TGA ^4 J f^7> &t}- (^-S: a^ 3\) 3 a}^- yfco I + cloning site(XbaI+Bam til) + 

Thrombin + AFP type I + TAG + BglW- 5'-CC ATGGATGCTC CAGCTAAAGC AGCAGCAAAA ACAGCTGCAG 
ATGCAAAAGC TGCTGCTGCT AAAACTGCAG CAGATGCATT AGCTGCTGCT AATAAAACTG CAGCAGCTGC TAAAGCAGCT 
GCAAAAGACG ACGACGACAA GGCTCTAGAG GATCCATAGA TCT-3' , AFPC). AAQQ Tf-M-S- 1 ^ 

a}<^ pbi, National Research Centre (SK, tH^^H*! ©.3. tM^Sl^r. 

<125> 2: AFP* iU^r-fe- ^# ^r"?l-8- 4)2}- 

<i26> AFP Ajl^ Str^r^ %7\ Tf#ell-^^o]c ^e^H^l &<H*1 , AFPN^r 165 bp, 
AFPCfe 171 bpS. ^b)^ ojo^^ ^i^H^H^I S'-^r^r^r 3'-lHEb8: ^l«rJL^ Afcol^ 
ffr/II ^ ^S^r ^sj^cf. o]^ % 7 \ AFPN SE^r AFPC^ 5'-^ ^-$H 

Xj-g- ig-^-g- 35S Jfzj-Al7l3I 3'-^^ Jf-^H nos bH tfl o] b] # ^7}*}?\ -fr^ 

^.= ol Aj#^A^ 7 ]-^§}. S s. <^ ^c>1t}. ^, 35S ^ nos ^ *1 ^} °1 

E-] A>olcfl Jfc^x} 5E^r -n-^A> 7H1H» S^Al^ ^ #3^A}olH» 7>*1 31 $£^r pBI121 

^1 #S.^a>o]h^1 Atol^ BanKl^ #3.^1-71 ^-^-3 Tfcol^ Ncol^f ifetfll 
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<127> s&7}$\- ^1 ^l^Hel 35S £S£E], 165 bp 3.7]<& AFPN -n-^.^>^- nos n] tfl o] 7> 

^l^ 1 }. °1 -n-^^V ^^?>AilS«- ^M^M pRD400°fl £^^>7] ^-s> 

<*| pRMOO-i- ^mjL^ jKnrflll ^ £c<?AT JL^S ^ *|tMsH ^ -S-Bl, ^^l^ 1 ^. 



§1-711 P RD400 °] ^W^l TIM'S (KOSCO, tR") ^ T4 Bl 

7>o>X| (KOSCO, 33 7?$ ^ 1*1 7> ol^- 16 x:<%*\ #-g- *1^=K ^ 

CaCl 2 5. ^|5L (E. coli strain DH5 a ; Promega, H ^ ?1 ^ % v 

-M TH^M^! (100 mg/mfc)°l LB nfl*H*l ^cMe! -3^* ^H^r^. 



<i28> #-^^.^^-b1 ^^e] ^-i- °l-§-^ — DNA* ^^^ji, 5. 

Hl-oH 5 '-CCA TGG ATG CTC CAG CTA-3'4 *bH^ 5 '-AGA TCT ATG GAT CCT CTA-3'« 



A}-g-«]]Al f^jL^^-g- (PCR)^r ^l*rS34. PCR Taq ^JL^ 

(#^H, ^R-Hal, ^£ 2i7i^ 4^-4 ^-ol 4^§}^4: 96°C<*lH 2^r?> ^€^^r ^, 94°C 
6\]X\ 1^7} 55°C*lH l&Zt 72t!*1M 2^r^>^ ^^-g-* 35s) #4*>&Jl, 

^7>S 72°C^Ai 1} ^rSW. 
<129> o^, ^^#^r 1.0% o>7>Si 2§o]H ^"^Hfe l-s^^l 

&^--8: SHl^VSI^- (% V S: £ 3). <#7] AFP7> ?M1 — AFFIM pRMOO 

^B]» " P RD400AFPN"AS. ^^r^ 1 ^. 
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<130> se^: 171 bp 37] AFPC ^ tfl^H -SM^ ^<^^>7fl ^*S^H 

■&}<q #5^*1^* ^-^>^o.t^ #^4r3l7|- AFPC* S.^ 0 ) 1 ^ 

5' -CCA TGG CTC TAG AGG ATC-3'^ <*j^ ^eM^ 5 --ATC TAT TTT GCA GCT GCT-3'* ^>^-^fl 

*| ^^-Jl^^^^t-s- (PCR)* -M^rSt^-. 

<13i> Aj^^g- 1.0% *>7>S^ ?£*\]X\ -gr^^M ^-^s>^r A^o] ol 

^ S3-oi^t} (%v S: £ 3). ^1-71 AFP7> 7H1H AFPC7> pRD400 ^» 
"pRD400AFPC"3. ^^^^"4. 



<132>^a]c^] 3: QFP tt^tH 3 ! U^l-g- 

<133> AFP -g-^ ^sfl ^h^fl^o) igj-gj ^ ^r^-^^ll*- ^-^l*>7l ^3:^^ (Green 

fluorescent protein, GFP)^=r ^-<?I-g- #^3. ^W^r}. o] S o^f] GFP ^- 
^ 818 bp£) GFP tt^tHI- -*3a]<*|] 2<^l^i AFPM- £f"tr pRD400AFPN ^B^l #5.^}^ 

A. 

<134> Xj^- ifj^-g- ^B]oi P RD400AFPN^ GFP -fr^T,} (Genbank No. U87974)!: ^lltrJL^ 

PRD400AFPN *|B|# ±t^, °1 ^"MH^ (K0SC0, ^) ^ T4 ^7>^H1 

(K0SC0, tR")* ^7}^ ^ lA]^h o]# ^3r-§- ^1^4. ^-§-l"ir CaCl 2 ^ 

^Bl^ ^^IH ^15. (£. «?// strain DH5 a ; Promega , *1^H H^^l^l ^ U-M 
*r°l^l (100 mg/m*)°l S.^ LB «fl*HH ^» ^ 1^-534-. 
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5'-AGT AAA GGA GAA GM CTT-S'^ ^HTO 5'-TTT GTA TAG TTC ATC CAT-3'« 

A>-g-*fH ^^<g^ti>-g- (PCR)* ^Al^-^rf. PCR ^^HM ^1-8-^ Sli^r Taq ^Jl£l 
(#^H, ^RO^JI, ^£ A^rA ^^A- 96*C<*IM ^, 94 °C 

<%*\ l£r*t 55°C^H l&Zt 72*C*IM ^ 355} ^^^1, 

^7>S 72 °C <*fl 10^-# ^ «H-i- ^}^^-. 
<136> o]o] ; ^s. ^^g- 1.0% f>7>S^i ^)*\ ^-^V^ GFP -rr^7}7} 



<137> A! aH] 4: coi 

<i38>^A]oj| 4-1: oizL^q-Efl&l-g- ^-plsnol^.^i (Agrobacterium tumefaciens) GV3101 wfl^^^ ^1 

<139> -gXH 36)] X) y^^-sV ^fla^- jcRD400AFPN-GFP (conjugation)^ 

^MVBflel^- ^-^sllo]^^ GV3101(M P 90) (Plant-cel 1-rep. , 15(11) : 799-803 (1996)) £^V$t 

A. ,dRD400AFPN-gfp ^]Mr 7>^i tfl^g- si7-i ^ 6>zls^i ^M^IH^ 

GV3101 (Mp90)# AA «An LBufl*H*l tfl^M^M Ufl^&i}. °lt <W 
£ = ^ ^ 1:1S ^ ^ 30^# €^ ^1*H 4it* iH^m ^ 28TC<M 

1-2^ ^*]«fl°ch8: ^\°AA- €■ ^-J±^ ^*<H 

^ ^€ 50 mg/ « 7"M-*M ^ 30 mg/^ ^1^p>o1a]o| ^ 7 }^ LB 
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jL^fliaflxH £^ 28"C^^ 2^ tifl^ ^ a^^V^^f (Alt-Morbe ., /. 

Bacteriol. 178:4248-4257(1996)). 
<140> ^RD400AFPN-GFP-I- ^fe 6>zl^U}-e^^- ^-*HH^* ^ LB yfl*H ^ 28 °C 

<*M 2«a^> tifl°^H ^ (seed culture)-^ A>^}^t^-. ^-§] tifl<£^ LB 
«11*H1 wfl<# lr#^l 1/50^ ^MMl (50 mg/ & Kanamycin)* ^31 600 nm<*iH 1.5 

°il tfl^M 18^m ^ afl^>^^. °1 yfl 0 ^^: -^^i 3500 rpm^-S 15^: # 

-S^^^M rf^- ; 10 mM MgCl 2 ^ (BA 0.2 ppm, ^■e 150 



<141> -QX\d\) 4-2: ^j^^lS^I f^l ^ ^T-ZLg.?l^.Hgfl°1^4 (agroinf iltration) 

<142> 4^*1 Tg-iafl (Ni cot /ana bent ham i ana) $\ 4^}°} 3 ^ <^T- «fl<£t!: ^ 

^-^M^. ^s}-^ ^11:^1^1 °fl GFP -fi-^}* 7}Q /£D400AFPN-GFP 5. 

ig-^Hr o}zl3_^b11 5} -g- ^5|]ol^i GV3101(Mp90)«- ^-^H] 4-l<HH ^iLS. 
tifl^-^^ ;fc<& T wV^* ^)l>|^t 1 ml ^\7] ((^) ^HJ*V)<*f| ^ °1« Sl^l ^ 

^€ ^#^11^ io^-on>i i^i^ 6 ] ^^>^ $.n£\ n^}7\) 6>zls.^-eih 
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<143> X| a]) 5: -fi-3l*> £^ ^#^Hl A i S-tJ -n-^V ^ 

<144> ^-71 ^aHI 4<*)H -fr^l7> ^-•y^r ^-^-^ ^WS 1 ^: GFP 

%^l^>7l 4^-, "^HHH 4ftfl-g- (UV lamp, 

<145> -B-^^}7> S^l *H i*^r GFP7> lr^S|^ <£^NHH 7>i^^i-i: S^]-!?!. ^ 



<146> ^_X\d\) 6: -B-^7> JE<£ ^]#^IH]^ GFP ^ ^ 

<147> ^ A] d\] 6-1: ^Wfl^ ^ ^ ^7)1 

<148> ^^1^^7> #<^&^ ^}A}Tt^l GFP -?T^}7} E^ ^Wfl^ 3 lgt 

^ (250 mM ^3£i, 1 M Hepes, 1 mM MgCl 2 ^ 1 mM DTT) 2 ml # ^7>§H ^Hl^Ml 

12,000 rpm, 4°C^l^i 30^ ^^^^ ^ 4 ^l-JiS 

^t}. ol -g-^j]^ A)l3E-g-^* ^ ^7>^H 0°C<^1 30-60^r# W 

711 ^E* 0 ^ 1 ^ ^li^-^ifl^l AFP-GFP 4^<i ^ cf^-, 500 x g 

<149> GFP ^r^^ 0 ! -S-^MeI ^^5- ^^l-S- tl^HN^ -g--5fl-?!: ^ -g-'M ^^ll^r 

(Amicon Co., U.S.A. A>-g-*H ^-^>^cf. 
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<150> 3E. 6^1 M-Bj-^ v}s% Qo), AFP-GFP SDS-PAGE ^ ^Hft ^ 

<gxn ^5i)-, ^-yfl^A^ £fe 31.1 kD^l AFP -g-^- GFP ^ € °1 -§- 



<151> ^aHI 6-2: ^^-o] ^Hg* °l-§-fb tfl*y= *3 ^ 

<152> 4-2^1 ^M^H 1 kg^ o>ZLS-^l^HHfl°l^ 5E.^ ^ ^ ^ ^ 

Al^s.^- 0-4 VS. ^ ££^r *fl^*b ^ lgt ^€ ^fljL^i ^Ml^l-^ 

-B- #-fr^t^ (250 mM 1 M Hepes, 1 mM MgCl 2 ^ 1 mM DTT) 2 m£« |7}^ ^ 



7lS ^#2^ QSX^. ^#^£r 12,000 rpm, 4°C<>11^ 30^ ^^^^ft ^ 

«>«^ OT^H 30-60^- ?> ^>7fl 43£-§-^xfl^ AFP-GFP ^ 

<153> AFP-GFP ^r^Q ^3Hhg-^ ^-5. -§-«fl^r ^ -§-#€ ^ 

^ €HSl^- (Amicon Co., U.S.A.)* >M"8-«H ^^SX^- 
<154> £ 761] i^t}^ AFP-GFP^ SDS-PAGE € -SMH #71^"^ ^ ^Mlr 

= cgxn ^sf, ^-nfl^^fe 31.1 kD£} AFP GFP *fl3. •§■# 



<155> ^aHI 6-3: «J «q -frig ol-g-^j- tfl^ T&TSj^ ^ 3J;*j| 
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<156> 4-2^1 ^7l*H 1 kg^ <^5. < ?l ; iB2]H'& ^ ^ 

(250 mM 1 M Hepes, 1 mM MgCl 2 ^ 1 mM DTT) 2 m£» 337>«M 

7lS ^1^1^-711 ^#^^12,000 rpm, 4°C<>\)x} 30^: o]^- ^ ' 



(Cold-bath)S. <3§r 1.8-7.0°C^ ^3£)^ (Super cooling) * *fl?r*l ^ 

aI^-jl wl-g-tfl^ (Agl) ^iM: ^7>^r ^ #*(| -g-^^ 2/3^5.^ l^^l 

4^-, 500 x g^H 5-&# €-a*Bl*M TttS4. 

<157> GFP ^-ir -g-*l|^!r ^ leH^-fr 

€He|€- (Amicon Co., U.S.A. ^^^4- 

<158> Sl 8^] v+iM y}^ ^o], AFP-GFP ^r^^^r SDS-PAGE *3 -$MH ^71^^-^ ^ 

-g-s ^ozf, ^-tifl d\) X\ ^ £fe 31.1 kD^l AFP -8-^" GFP ^S. 

Pseudomonas syringae) ^f|» °l-g-*r5^ ^-f^S. ^-<^ Jl^-I- ^ 



<ieo> ^A]ofl 6-4: jL^-g-^l-i- °"|-§-*!r tfl^= ^-s) ^ ^1 
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<g-^6n (15% ^3.^^, 1 M Hepes, 1 mM MgCl 2 ^ 1 mM DTT) 2 m£» ^7}*}<q -S-^^S 
xi^^ t^^-tII ^5W. ^#^^r 12,000 rpm, 4°C^1^ 30^ °}-# ^^e|tt ^ 

(Cold-bath)S ^ ^1 -g-<2»^ 2/3^£^ ^^cH ™fl7>^| *|^J1S Sl^H 



Afl^ojfltfl^j AFP-GFP ^ ^cHl ^ ^Bji-^- 4^-, 500 xg°1"H 5-gr7> 

<i62> AFP-GFP °J^- -§-«fl^r ^ ^ 

-fflHBlS- (Ami con Co., U.S.A. )-8r *>-g-SH ^*>5I^-. 
<163> s. 901] xJ^-SH. ^ 0 1, AFP-GFP #^11 -i- SDS-PAGE ^ -SHH ^7l^^^r ^ 

-H-a oj^ ^3q. opgig ^H^fe ^ 31.5 kD^I AFP -8-^" GFP *fl3E 



6B 



<164> ^/.]6j| 6-5: ^JS^ 7l7l» ^ ^ ^ ^^1 

<165> -*UH 6-3 ^ 6-4<*f| £)7^><*| tfl^ ^ ^ ^l^Kr $X°] 7l 

so] oj^&jAl ^12:71 7l (ice slush maker)^- ^ Tj^S^ ^ 

12^:7]^ 7l7l» A}-g-§H -S-^l^-Tfl tfl^ £-b] ^ ^ 

<166> -g*H 6-3 ^ 6-4^1 ^7l*H 4500 mlSr <^-§- ^1^:7] 7l (4°K!:^, ^ 
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<i67> AFP-GFP SKJ^^-g-^-S-S. -g-*fl^r ^ ^ 

<iJ=£|-S- (Amicon Co., U.S.A.)* *HM*M ^^rS^. 
<168> £ ioofl q-Bj-^ H>sq- ^o], AFP-GFP ^ll* SDS-PAGE ^ ^l^^r ^ 

<^Afl ^5q. f o>^^ ^-uHl^ife Sfe 31.1 kD^I AFP GFP -MIS. 



<169> sgX\d]} 7: ^-^^> GFP $1^1 ^ 

<170> #7l -gX|<*fl 6^1 ^J^^S. ^flS^- GFP ^I^S- 6 !! iiefl^-SH. (Bradford) 

^4J|X1 (Protein assay kit, Bio-Rad)» ^ UV-gr^S-^S. 595 nnHH ^ 
^}JL BSA (Bovine Serum Albumin) S^^^r «15L*IH ^l^rS^. 

b]t| tfltfl Sfl^ig. -§H3*- n^S^r^^f (#S: Peter B. Kaufma et al . , Molecular and 

Cellular Methods in Biology and Medicine, 108-121, CRC press). 

^ ^^-S. ^l^&^h #7l SDS-PAGE ^r^^^r Semi-Dry Transfer Units 

(Hoefer, *1^")» °}^}<^ PVDF ^<LS- o)^X\^. ^ofl ^ #Jf7> PVDF ^1 °1 

^tt 33* SHl^Sr PVDF^-i: £^1^4. °1 PVDF^-i: GFP U-SH 

#-§-^ W (Clontech, v] %r&^)7\ ^7>^ 0.5% BSA/TBS (Tr is-Buf fered 

Saline) -§-^<*H r^* TBS -g-^^-S. PVDF 5^A 4 # 4^}^. 
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rxel t\~& 3E) -^-a] rfo]-^|l 2*} "^1 (peroxidase 1 abe 1 1 ed-ant i rabbit IgG, KPL, U.S.A.) 

1*1*> «t-S-^l ^1 ^ t=J-X] TBS -g-^^-S PVDF 10^ *ll ^ -"fla^&cK ^1°-]- 

A£ ABTS ^7]^ (KPL, U.S.A. H ^f^l PVDF ^ ^3. *\ 30^ 

a]^ ^a]^1 Jjt rz. ^3f# S. 6, £ 7, £ 8, £ 9 ^ £ 10<*lH ^ 

e^o], $fl^ ^ ^*Stt ^ ^^^}7fl 31.1 kD^ 7fl^ GFP 3r^€ 

<171> ol^O. S ^3 ^MJ* Jf^S: ^1^1 7l#^>5l^ W>, ^f-#£) 7l-^l 

7Hl7fl 9X 0 ]*] T^^Sl 7l#^r ti>^^r °H1 ^ ^ 

7> ^llt^^ ^o] o}\£ ^afl^rf. rc|-^ , ^^^o] i£<^ ^U-sJ- 

^ ^ ^1 iS-^efl ^ ^CLS, j^t} ^>ll^}7fl^ AFP* ^ <£*<H-°-5- 

^^1, ^S^^Nl ^ ^flS^- ^:^^^r ^l^^i^r. ^- ^^8: tMM *HS% 
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i] 



^ 1 y)*H& Tf #5)1 ^ i^Kr LflBj^lfl^ (AFP)# 



2] 



3.^0] ^A|tflS- ^^I^ Sife ttM-SJ^- 0 !^ ^L^H^B (construct). 



13^8" 3] 



4^0) ^^j-jL^ ol^iw-^)^ o] ^B)^ #^ ^"MH, =S^1<5}^1 ^ ^ , *i 



E 5- 



1 3^*8- 4] 

xfl 2 % SE^r *)1 3 %H1 Sl^i, ^71 a>o]e^ Afcol, ZAal ^ BamHl 91 
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5] 

6] 
7] 

*ll 2 SE^r ^ 3 -%°)) 9X°]*], ^"71 TAG*} 31* £Rf tt#31-2- 



8] 
91 
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i^^r 10] 

( j ) ^ c^tffl^^- S^^h^ tHI-3|.£-bM:e. *|<go] ^Bj-i- WS.^ ^> 0 1H°11 
7l *fl 2 ^ 3 ^ ^r#efl^.Bj-o]c ^H^B; ( ii ) ^7] ( i )2] ^tSU^o]^ 7i 

^H^B°1] ^E]^ 3h§-«H RNA ^ ^ ^1 A ^ SSEBl ; ^ 

(iii) ^-g-^H #7] RNA 3'-^$) ^o}^^ o>7lAl7l^ 3'-til--5fl 

HI 

(a) #7l 711 10 %^ ^#^-§- ^* ^l-^ ^t4iS 5^3^ #31 J ^ 
12] 

^■71 *ll 11 ^ W o Vl ?H ^1*11 7fl^^- ^A]^ O.5. 

13] 

t\~%-^\ ^r^l* S.^-^ ^^1^ ^ ^#^r ^>-§-7l^ ^l-g-^ 7fl2:^- 
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(a) #7] *)1 10 ^» ^t^liS -E^E)-fer ^1; 

14] 

rf-g-o) ^1^. a^-SJ-fe- ^flS^- ^r^^-i: ^S]7fl ^^^V^ ^#*fN *\)^ 

* 

(a) #7i ^ io ^m^-g- ^» ^#^1^1 s^Kr ^1; 

(b) ^J^^sj-s) <*q#Afli* ^^-Sj-fe ^1; 31 

(c) ^7l ^H^?^ •*]-§- ^fl* ^fl^sH^ ^^}^ 

[^th 15] 

<#7) *\) 14 ^2^" ^BlTfl ^*Kr ^-S" 

16] 
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(a) ^7] xi 10 ^ ^m^-g- ^^l* ^-i-^li^l H^fe #xi; 

(c) #7] ^t^liS^ ^#X|» ^^Sl-Al^ ^#X1» ^r^>Tr 

(d) #7] ^-i-XlS^ 7flS^- ^r^Hfr #X1. 
i^^r 17] 

^■71 Xl 13 %> Stt XI 16 ^1 ^ Xl^ 7flS^- 



[*J^§- 18] 

XI 13 2^ XI 16 ^"71 ^|2t ^*Kr <H-£-°l 
19] 

XI 13 iE^r XI 16 %H1 $1°^, #7l X)3^ <r^Rr ^Xl^r -fLSLH-s^ 

^-o> ^T^uj- ^-bH^I tg^-^- 1 ^ ^Sir ^tHS-M-^ X\ ^ 7fl (Pseudomonas syringae 
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1 3) ■=?■■$- 20] 

*1] 13 S£^ 71] 16 %M1 -SM *r^*Hr #31^ 

21] 

*fl 13 ££^r *ll 16 5&°1*1, #7l xflS^ ^^Hr €^^r5L« 



22] 

4>7l *fl 19 71] 20 ^ ^^S* ^Stt ^ &TT 7^2:^71^ ^ 51 

23] 

(a) s.^ ^J]^ ^ Appo] -g-^ ^^H^lfe ^7)1; ^ (b) 

#7] *fl^- ^^Mel ^ Sj^^ ^^]« i^>^ AFP7> 7fl2i^- # 
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i^^r 24] 

4 23 *M 9X°]*\, ^-71 AFP^ SE*r o^S^M -fj-Efl^ ^J* ^ilS 

[^D- 25] 

*)1 23 %M1 &<H*1, ^-7] AFP^r AFP <=>M^ X\<& ^ <g^-6fl Jf^xr ^1^1^ 
26] 

^2: «<HH £|3H ^12^ ^H3°-3- ^ 

(b) ^-71 5i<^Rr #31; ^ 

(c) ^Hr» ^d 1 !^ #31; 
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<ffl£)lS7"|i+*l| ^ ^ SE^ Hf^l 



[^T 2 -^ 28] 

*fl 26 *M 9X°]^, ^71 ^-8- JE^ v]*m ^-g- ^Bl^l 

$°-S. s}^ ^ 

29] 

53* ^^-S. ^ ^ 




17691 



[^g^§- 27] 

^ -sj-fe ^r&| 



i 
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la] 

AFPN 



Nco 




ii. e«E||S5IUOWI ei^l¥°|: Asp Asp Asp Lys 

gac gac gac aag 

III. GCTCTAGAGGATCCATAGATCT 

Afca I fiSa/77 HI stop £jg/ 



[5. lb] 

AFPC 




j I4|y|0«i|l ©ga cpj= sa jfeQTHJF + TAGATCT 

stop £c/ll 

II. 9J^!¥^|: Leu Val ProArg Gly Ser 

c etc gtt cca cga gga tct 

HI, «o| : nnATGG CTCTAGAGGATCCA 



Nco\ Xba\ BamW\ I 
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[£ 2a] 



AFPN: Nco I 



AFPC: Nco 



i 


II 


III 




111 


II 


1 



Bgl\ 



BglW 
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Nco I 



Bam H 



Hind II 




pB 1121 
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[2. 2b] 

AFPN: Hind\ 




EcoH\ 



AFPC: Hind\\\ - 




Eco R 



Hind\\\ 



Eco R 




NOS-T 
nptll 




PRD400 




> 
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\S. 3] 

M 1 2 3 4 




M: 1 kb DNA ladder 

1: pRD400AFPN(/Hindill EcoRI) 

2; pRD400AFPC(/Hind!IL EcoR!) 

3 AFPN PGR product 

4: AFPC PGR product 
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[£ 4] 



M 1 2 




M: 1 kb.DNA ladder 
l: pRD 400AFPN- GFP 

(/Hindi II, EcoRI) 
2: AFPN-GFP PGR product 
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[£ 6] 

A: SDS-PAGE 



B: WBA 



M 



1 



M 



1 



55 

36.5 
29 

20.1 




31 .1 kDa 



. 1 L'CW 
1 ".r'"4fr - 



: r - . . .* 1 . • . " « , , . • •' 

> " •- " '■ * ' ■ ' ' * . '5" 

< f2. ' ' k «n . ... ■• ^*-.f » 



■a < 



« •v.... •■ 



14.3 



.. .. ? ... 



V; 



6.5 



M : Molecular weight marker, 1 : Wt, 2 : AFP + GFP 
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IS. 7] 

A: SDS-PAGE 



B: WBA 



55 

36,5 
29 

20.1 



M 



1 




?x* s v 



M 



1 



lA E 



- ' H f - 



31 .1 kDa 



i 



.... -ft.-n" .i • 



14.3 



! I'll 



• •• • « _ : J 1 . " 



-■v.; 



, h-v. 



M : Molecular weight marker, 1 : Wt, 2 : AFP + GFP 
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8) 



A: SDS-PAGE 
M 1 2 3 



B: WBA 

M 1 2 3 



J « ! 



* • - i 



55 



36.5 
29 



•« ■' * '.-* 



1* . I*.* 



' -'V - 
- '■■ 

■AC; 



31.1 kDa 



■ -Ifl . 



■ * 1 «« i • : • - . J j-. ' - . ',.J - y . . ? 



- 1 ■ 



■:*v 



14.3 



:..-!'■ 

*S»iJ."" . it 



1 j 



¥ r" 



■V.t ■ 



M : Molecular weight marker, 1 : Wt, 2 : 2fi£9S§ 0|§i AFP+GFP. 
3 : Pseudomonas syringed 0\mW ®nm AFP+GFP 
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9] 



A: SDS-PAGE 
M 1 2 3 



B: WBA 

M 1 2 3 



i. * 



55 



36.5 
29 



- t ».. 



.7 * <* 

r 

" ''1 



31.1 kDa 



20.1 



1; B . 



14.3 



II 1 



M : Molecular weight marker, 1 : Wt, 2 : 250 mM Sucrose, 3 : 15% Sucrose 
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15- 10] 

A: SDS-PAGE 



M 



1 



B: WBA 



M 



1 



55 

36.5 
29 



14.3 




-V 



■ v 



..r^ » ■ past*?. 



31.1 kDa 



• 'i iJ i if 



' I* 

, .. , J. 

i . ..f 



*4n 5 % 



M 



Molecular weight marker, 1 : Wt, 2 : J\ J\ h\ § AFP + GFP 



[51 11] 

MDAPAKAAAK TAADAKAAAA KTAADALAAA NKTAAAAKAA AK 



1 



<110> Nexgen Biotechnologies, INC <120> Method for Preparation and Purification of Recombinant 
Proteins <160> 3 <170> Kopatentln 1.71 <210> 1 <211> 126 <212> DNA <213> Artificial 
Sequence <220> <223> optimized AFP nucleotide sequence <400> 1 atggatgctc cagctaaagc agcagcaaaa 



acagctgcag atgcaaaagc tgctgctgct 



60 aaaactgcag cagatgcatt agctgctgct aataaaactg cagcagctgc 



taaagcagct 



120 gcaaaa 



126 <210> 



2 <211> 165 <212> DNA <213> Artificial Sequence <220> <223> AFPN nucleotide sequence 
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comprising AFP nucleotide sequence <400> 2 ccatggatgc tccagctaaa gcagcagcaa aaacagctgc agatgcaaaa 
gctgctgctg 60 ctaaaactgc agcagatgca ttagctgctg ctaataaaac tgcagcagct gctaaagcag 120 

ctgcaaaaga cgacgacgac aaggctctag aggatccata gatct 165 <210> 3 <211> 171 <212: 

DNA <213> Artificial Sequence <220> <223> AFPC nucleotide sequence comprising AFP nucleotide sequenc 
<400> 3 ccatggctct agaggatccc ctcgttccac gaggatctat ggatgctcca gctaaagcag 60 cagcaaaaac 

agctgcagat gcaaaagctg ctgctgctaa aactgcagca gatgcattag 120 ctgctgctaa taaaactgca gcagctgcta 

aagcagctgc aaaatagatc t 171 



61-61 



